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PROBLEM TO BE SOLVED: To provide a liquid crystal panel having 
excellent defocusing and heat radiating functions. 

SOLUTION: The liquid crystal panel 10 is constructed by sticking an active 
matrix substrate 1 1 and a counter substrate 12 to each other keeping a 
specified distance with a sealant 13 and sealing a liquid crystal 14 inside a 
gap between the respective substrates 11, 12. Also a defocusing substrate 
1 6 having a conductive reflection preventing film 1 5 formed thereon is 
stuck to the outside of the counter substrate 1 2 with a resin. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1]An active matrix substrate in which a picture electrode and a switching element were formed. 
A counter substrate by which the placed opposite was carried out to an active matrix substrate. 

It has a liquid crystal held in a gap of each substrate, and is a defocusing board to at least one outside of said substrate. 

It is the liquid crystal panel provided with the above, and comes to form a conductive antireflection film in an outside surface of a 

defocusing board. 

[Claim 2]The liquid crystal panel according to claim 1 , wherein light reflectance in wavelength of 450-650 nm of a conductive 
antireflection film is 0.5% or less and resistance is below 10 8 omega/**. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application]This invention relates to the liquid crystal panel used for projection type liquid crystal devices, such as a 

liquid crystal projector. 

[0002] 

[Description of the Prior Art]The liquid crystal panel used for a projection type liquid crystal device has a structure provided with 
the liquid crystal held in the gap of the active matrix substrate in which the picture electrode and the switching element were 
formed, the counter substrate in which the counterelectrode and the light-shielding film were formed, and the transparent 
substrate of this mutually joined couple. 

[0003]If floating dust etc. adhere to the surface of the transparent substrate of the couple which constitutes a liquid crystal 
panel when using this liquid crystal panel as a light valve of a liquid crystal projector, enlargement projection of the image 
(shadow) of garbage will be carried out with the incident light modulated with the liquid crystal panel. 

[0004]That is, although it excels in heat resistance and the transparent substrate which consists of the small silica glass and low 
expansion glass ceramics of heat contraction is used for the substrate of this kind of liquid crystal panel, these transparent 
substrates are the purposes of attaining slimming down and the weight saving of a liquid crystal panel, and have the thickness 
mostly standardized by 1 .1 mm or 0.7 mm. Therefore, the surface of a liquid crystal panel (transparent substrate) will be 
separated from the liquid crystal which is a condensing position of incident light only about 1 mm, and even if the garbage which 
adhered on the surface of the liquid crystal panel is a minute thing of about 1 0-20 micrometers of metaphors, it will spoil the 
image quality of the projection image on a screen. 

[0005]In order to carry out enlargement projection of the liquid crystal projector on a screen, where the powerful illuminant light 
from light sources, such as a metal halide lamp, is condensed, it will enter into the liquid crystal panel. Thus, if powerful illuminant 
light enters, the temperature of the liquid crystal currently pinched between the transparent substrates of a couple will also rise, 
the characteristic of a liquid crystal will deteriorate, and it will be easy to cause deterioration of image quality. Although some are 
eased by the rise in heat of such a liquid crystal arranging a heat ray cut-off filter between a light source and a liquid crystal 
panel, and reducing incidence of unnecessary infrared rays, or providing a cooler style in a liquid crystal panel, in order to attain 
high definition-ization, the preventive measures of a more efficient rise in heat are required. 

[0006]While a liquid crystal panel is constituted, he is trying to prevent garbage from adhering to a liquid crystal panel 
(transparent substrate) directly in recent years by sticking the clear glass board called a defocusing board to the outside surface 
of both transparent substrates, in order to solve such a problem. By pasting up a transparent substrate and a defocusing board 
by resin etc., and the thickness of both sum total being not less than about 2 mm, Or even if garbage adheres to the outside 
surface of a defocusing board by establishing an about 2-mm opening in a transparent substrate, and arranging a defocusing 
board to it, only the part by which the distance between garbage and the liquid crystal which is the condensing positions of 
incident light added the opening to this by the thickness of a defocusing board becomes long. Since the image of garbage will be 
in a defocusing state and fades greatly on a screen, it stops being conspicuous on vision thereby. 

[0007]If a defocusing board is furthermore formed in the outside surface of a transparent substrate, the heat accumulated in a 
liquid crystal will conduct to a defocusing board, and will be efficiently radiated from here. Therefore, it becomes possible by 
combining this with a cooler style to control the rise in heat of a liquid crystal panel very efficiently. 
[0008] 

[Problem(s) to be Solved by the Invention]If a defocusing board is stuck on a liquid crystal panel as described above, a 
defocusing function will be obtained, but. Size is [ minute garbage of about 50 micrometers or less ] a limit, and that a defocusing 
function is fully exhibited has the problem that the image appears deeply on a screen, when the garbage of larger size than it 
adheres to the surface of a defocusing board. 

[0009]Therefore, when the garbage of large size adhered to a defocusing board, the surface of the defocusing board needed to be 
cleaned and the adhering garbage needed to be removed. 

[0010]The purpose of this invention is to provide the liquid crystal panel which has the outstanding defocusing function and a 

radiating function. 

[0011] 

[Means for Solving the Problem]An active matrix substrate in which a picture electrode and a switching element were formed as 
for a liquid crystal panel of this invention, It is the liquid crystal panel which was provided with a counter substrate by which the 
placed opposite was carried out to an active matrix substrate, and a liquid crystal held in a gap of each substrate, and formed a 
defocusing board in at least one outside of said substrate, and comes to form a conductive antireflection film in an outside 
surface of a defocusing board. 

[001 2]Preferably, light reflectance in wavelength of 450-650 nm of a conductive antireflection film is 0.5% or less, and a liquid 

crystal panel of this invention is characterized by resistance being below 10 8 omega/**. 

[0013] 

[Embodiment of the Invention]Hereafter, the liquid crystal panel of this invention is explained in detail. 

[0014]Since it comes to provide a defocusing board in at least one outside of an active matrix substrate and a counter substrate, 
as for the liquid crystal panel of this invention, garbage does not adhere to a liquid crystal panel (transparent substrate) directly. 
Since the distance between garbage and the liquid crystal which is the condensing positions of incident light becomes long [ the 



part which added the opening to this by the thickness of a defocusing board ] even if minute garbage of about 50 micrometers or 
less adheres to a defocusing board, The image of garbage will be in a defocusing state, fades greatly and stops being conspicuous 
on vision on a screen. And since the heat accumulated in a liquid crystal conducts to a defocusing board and is radiated 
efficiently, the rise in heat of a liquid crystal panel can be controlled. 

[0015]Since it reflects not less than 3% and this phenomenon happens by the rear surface of a substrate, the light which entered 
into the transparent substrate which constitutes a liquid crystal panel will be reflected not less than 6% in a surface and rear 
surface. Although this reflection serves as a loss of transmissivity, since the conductive antireflection film is formed in the 
outside surface of a defocusing board, high transmissivity is obtained by this invention. That is, in this invention, by controlling 
surface reflection of a defocusing board, the unnecessary light by surface reflection becomes difficult to enter into a liquid 
crystal panel, and it has prevented optical leak of a switching element, etc. arising. 

[0016]Since the film formed in a defocusing board in this invention also has conducting performance, the floating dust in the air 
does not adhere easily on a defocusing board. Since the phenomenon in which floating dust does not adhere easily, for example, 
garbage with a large size of not less than about 100 micrometers adheres, and the image appears deeply on a screen decreases 
even if static electricity occurs in a defocusing board by this, The work which cleans a defocusing board and removes garbage is 
substantially mitigable. 

[001 7]The conductive antireflection film formed in a defocusing board in this invention, The light reflectance in the wavelength of 
450-650 nm is below 0.5% (preferably 0.3%), It is desired by that resistance is below 10 8 omega / ** (preferably 10 6 omega/**), 
and such a conductive antireflection film, TiC>2 and ND2O5, ZnO, ZrO^ Ta205, Hf02, CeC>2, It is obtained by laminating suitably 
conductive layers, such as a low refractive index layer which consists of a simple substance or mixtures, such as high refractive 
index layer [ which consists of a simple substance or mixtures, such as Si3N4, ], Si02, MgF2, and aluminun^Os, and ITO. 
[001 8] Specifically ITO (10-40 nm of thickness) from the base side, SiC>2 (10-40 nm of thickness), The multilayer film laminated in 
order of ITO (50-1 00 nm of thickness), and Si0 2 (70-1 40 nm), The multilayer film laminated in order of ZnO (5-40 nm of 
thickness), Si0 2 (10-40 nm of thickness), and Nb 2 0 5 (70-130 nm) and Si0 2 (60-130 nm) is preferred. 

[001 9]It is preferred that the coefficient of thermal expansion in a 30-750 ** temperature requirement uses the transparent- 
glass-ceramics board of -10 - +15x10 ~ 7 /** as construction material of a counter substrate and a defocusing board in this 
invention. That is, this kind of transparent glass ceramics have the dramatically outstanding heat resistance, and the heat 
accumulated in a liquid crystal since thermal conductivity is high and the radiation action is large conducts them on a counter 
substrate and protection-against-dust glass, and they are diffused efficiently. 

[0020] Are mass percentage and more specifically 15 to 35% of Li 2 0 1-7% and aluminum 2 03, 55 to 70% of Si0 2 , 1 to 5% of Ti0 2 , 0 
to 5% of Zr0 2 , It has 0 to 5% of P2O5, and Na 2 0+K 2 0 0.1-5% of presentation, beta-quartz solid solution crystal is deposited, it 

has a coefficient of thermal expansion of -10 - +15x10 ~ 7 /**, the visible light transmittance in 3-mm thickness is not less than 

80%, and thermal conductivity is preferred for the transparent glass ceramics beyond 1.5 W/m**. 

[0021] 

[Example]Hereafter, the liquid crystal panel of this invention is explained in detail based on an example. 
[0022] Drawing 1 is an explanatory view showing the liquid crystal panel of this invention. 

[0023]This liquid crystal panel 1 0 has the structure where the active matrix substrate 1 1 and the counter substrate 1 2 were 
stuck by the sealant 13 at the predetermined intervals, and the liquid crystal 14 was enclosed with the gap of each substrates 1 1 
and 1 2. The defocusing board 1 6 with which the conductive antireflection film 1 5 was formed is stuck on the outside of the 
counter substrate 12 by resin. The active matrix substrate 1 1 is produced from silica glass, and the thickness is 0.7 mm. the 
counter substrate 12 — a Li20-aluminurri203-Si02 system low expansion crystallized glass substrate (coefficient-of-i:hermal- 

expansion: -4x10 ~ 7 /**.) Visible light transmittance in 3 mm thickness: Not less than 80%, it is produced from thermal 
conductivity: 1.7 W/m** and the thickness is 0.7 mm. The defocusing board 16 is produced from the same transparent glass 
ceramics as the counter substrate 12, and the thickness is 1.1 mm. Furthermore, from the substrate side, the multilayer film of 
ITO (27 nm of thickness), Si0 2 (23 nm of thickness), ITO (77 nm of thickness), and Si0 2 (91 nm of thickness) was used for the 
conductive antireflection film 1 5, and each class formed it using the magnetron sputtering film deposition system. Light 
reflectance [ in / in this conductive antireflection film 1 5 / the wavelength of 450-650 nm ] is 0.5% or less. 
Resistance is 1 0 2 omega/**. 

This resistance is measured by resistivity Loles Tarr. 

[0024]When this liquid crystal panel 10 was used as a light valve of a liquid crystal projector, even if the minute garbage whose 
size is about 20 micrometers adhered to the outside surface of the defocusing board 1 6, on the screen, the image of garbage 
faded and enlargement projection was not carried out. When this liquid crystal projector was used for 500 consecutive hours, big 
garbage in which that image appears deeply on a screen did not adhere to the defocusing board 1 6. And the heat accumulated in 
the liquid crystal 1 4 was efficiently conducted to the counter substrate 1 2 and the defocusing board 1 6, and the rise of 
temperature was suppressed. 

[0025]The liquid crystal panel which uses the defocusing board which is not forming the above-mentioned conductive 
antireflection film for comparison is produced, When this is used as a light valve of a liquid crystal projector, even if the minute 
garbage whose size is about 20 micrometers adheres to the outside surface of a defocusing board, the image of garbage fades on 
a screen, and although enlargement projection of it was not carried out, When the liquid crystal projector was used for 500 
consecutive hours, garbage with a size of not less than 100 micrometers adhered to the defocusing board partly, and those 
images appeared deeply on the screen. 
[0026] 

[Effect of the Invention]Since the liquid crystal panel of this invention can obtain a defocusing function and a radiating function 
with a defocusing board and it comes to form a conductive antireflection film in the surface of a defocusing board as mentioned 
above, Surface reflection of a defocusing board is controlled, unnecessary light by surface reflection cannot enter into a liquid 
crystal panel easily, it prevents optical leak of a switching element, etc. arising, and the floating dust in the air does not adhere 
easily on a defocusing board. The garbage of large size adheres by this, and since the image can lessen the phenomenon of 
appearing deeply on a screen, the work which cleans a defocusing board and removes garbage is substantially mitigable. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is an explanatory view showing the liquid crystal panel of this invention. 
[Description of Notations] 

10 Liquid crystal panel 

11 Active MATORIKUSSU board 

1 2 Counter substrate 

13 Sealant 

14 Liquid crystal 

15 Conductive antireflection film 

1 6 Defocusing board 
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